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An  aerial  stand  volume  table  is  developed  for  plains  cottonwood 
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The  need  for  efficient  inventories  of  forest 
resources  in  eastern  Colorado  has  led  to  develop- 
ment of  the  aerial  volume  table  presented  in  this 
note.  This  table  is  an  extension  of  previously 
developed  relationships  for  tree  volumes  and  point- 
sampling  factors  applicable  to  plains  cottonwood 
{Populus  deltoides  var.  occidentalis  Rydb.)  (Ed- 
minster  et  al.  1977). 

The  cottonwooa  forest  along  the  South  Platte 
River  bottom  in  Morgan  County  was  selected  as  the 
primary  area  for  this  study.  This  relatively  pure 
forest  covers  an  area  approximately  0.75  mile  (1.2 
km)  wide  by  45.6  miles  (73.4  km)  long.  Orchards, 
shelterbelts,  and  ornamental  plantings  were  ex- 
cluded from  the  study. 

Personnel  of  the  Colorado  State  Forest  Service 
measured  trees  on  sample  plots  and  interpreted 
aerial  photographs. 


'Mensurationist.  Rocky  Mountain  Forest  and  Range  Experi- 
irient  Station.  Central  headquarters  maintained  in  Fort 
Collins,  in  cooperation  with  Colorado  State  University. 

'Senior  Environmental  Analyst,  H.R.B. -Singer,  Inc.;  former- 
ly Resource  Inventory  Forester,  Colorado  State  Forest 
Service. 


Development  of  Aerial  Stand  Volume  Table 

Sample  plots  were  selected  using  black  and  white 
panchromatic  vertical  aerial  photographs  of  the 
forest.  A  grid  scaled  to  1-acre  (0.405-ha)  plots  was 
superimposed  on  the  1:20,000  nominal  scale  photo- 
graphs. Using  this  grid,  29  plots  were  selected  at 
random  for  photographic  and  ground  measure- 
ment. 

The  proportion  of  forest  canopy  occupied  by  trees, 
crown  closure  percent,  and  average  total  height  of 
trees  in  the  plot  were  determined  on  the  photo- 
graphs. Crown  closure  was  used  in  the  volume 
relationship  to  replace  basal  area  or  number  of  trees 
per  acre  because  these  variables  cannot  be 
determined  from  available  photography  (Avery 
1977).  Crown  closure  percent  was  determined  from 
ocular  estimate  by  experienced  photographic 
interpreters.  Total  height  of  trees  or  clumps  of  trees 
was  measured  using  a  parallax  bar  with  stereoscopic 
photo  pairs.  Average  height  for  the  plot  was 
computed  from  the  heights  of  individual  trees  and 
clumps  of  trees  weighted  by  their  respective 
contribution  to  crown  closure  percent. 

Ground  measurements  included  checks  of  both 
pilot  crown  closure  percent  and  average  height.  The 
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diameter  at  breast  height  measured  outside  the  bark 
and  total  height  of  individual  trees  or  stems  within 
clumps  was  recorded.  Total  volume  inside  the  bark 
in  cubic  feet  for  the  plot  was  then  determined  using 
the  available  tree  volume  equation  for  the 
merchantable  stem,  excluding  a  0.5-foot  (0.15-m) 
stump,  and  major  branches  to  a  2-inch  (5.1 -cm) 
diameter  (Edminster  et  al.  1977). 

Values  presented  in  table  1  were  computed  from 
the  regression  equation: 

V  =  -175.671  +  9.817H  +  0.401HC 
R2  =  0.72         Sy.x  =  196.3 

where 

V  =  gross  stand  volume  in  cubic  feet  per  acre, 
H  =  average  total  height  of  the  stand  in  feet, 
C  =  crown  closure  percent. 

The  equivalent  volume  equation  in  System  Inter- 
national metric  units  is: 

V,^=  -12.292  +  2.254Hn,  =  0.092H^C 

where 

-  gross  stand  volume  in  cubic  meters  per 
hectare, 

=  average  total  height  to  the  stand  in  meters. 


Field  Checks  to  Adjust  Photo  Volumes 

Volumes  for  pure  stands  given  in  table  1  do  not 
include  allowance  for  defective  trees  or  unusable 
portions  of  trees.  Therefore,  a  portion  of  interpreted 
photo  plots  from  an  aerial  cruise  should  be  sampled 
in  the  field  to  determine  what  adjustment  factors  are 
needed  to  convert  gross  volume  estimated  from 
aerial  photos  to  net  ground  volumes.  A  double 
sampling  procedure  would  provide  a  mechanism  for 
estimating  these  adjustment  factors  (Cochran  1963). 
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Table  1.  Gross  stand  volumes  inside  bark  (in  cubic  feet  per  acre)  for  plains  cottonwood  in  eastern  Colorado 
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Computed  from:  V  =  -175.671  +  9.817  H  +  0.401  HC 
Heights  listed  are  midpoints  of  5-feet  classes. 
Crown  closures  listed  are  midpoints  of  5%  classes. 
Blocks  indicate  extent  of  basic  data. 
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